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To move from oscillator to self oscillator scheme of 
Compton light source we suggest the arrangement shown 

eling wave cavity 
 in FEL active part 
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Fig.3. -light optics configuration in 
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n bunch strikes moving in opposite 
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bunch decrease its energy during falling down phase of 
magnetic field cycle. The energy recovery phase is 
stopped by bunch extraction. Extracted at  low energy 
bunch is directed to a dump. 

Synchrotron scheme seems to have an advantage as 
compared to a linac-storage ring configuration. First, 
additional accelerator (that is used for electron bunch 
injection) is not required and second beam energy 
recovery process reduces background. 
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Fig.4. Back Compton light source on the sy
basis. 1 – FEL undulator, 2 – mirrors, 3 – electro
trajectories, 4 – light path, 5 – electron bunch-lig
collisions area, 6 – rf cavity, 7 – injector, 8 – d
injected beam, 10 – extracted beam.  

Shown on fig. 5 light source scheme is built o
basis of superconducting rf linac with beam
recovery. Electron bunches from accelerator 
active area of free electron laser consisting of 
and optical cavity similar to that used in sy
based scheme. Leaving undulator area bunches a
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used bunches are directed to linac entrance in de
rf field phase thus transferring kinetic energy to
Being decelerating down to injecting energy the
are deflected out of linac axis to be absorbed 
dump. 
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mirr tical cavity. Opposite to the configura
discussed the electron bunches move in t
direction in both arms while light trains in 
directions. To have two beams from the sa
additional cavity is used at linac exit, the main 
additional cavity being operated at frequencies 
by condition 
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decelerating phase and ener

d
respectively and n is the number of rf periods between

 

two successive bunches. Thus successive bunches 
traverse the cavity in accelerating and decelerating phases

 

that provides beam energy modulation and subsequent
 

beam splitting with appropriate magnet arrangement. 
After interaction in optical cavity with light bunches two 
electron beams are combined by similar magnet 
arrangement to form again one line, while similar

 

additional cavity on linac axis equalizes successive
 

bunches energy. Then used beam enters the linac in
 

gy recovery process is ended 
by low energy beam absorption in beam dump. 

 Back Compton light source on the basis of rf 
superconducting linac. 1 – FEL undulator, 2 – mirrors, 3 – 

ctron beams trajector s, 4 – light path, 5 – electron 
bunch-light bunch collisions area, 6 – rf linac, 7 – 
injector, 8 – dump.  

n the basis of rf 
g technique. 1- rf 

4 – traveling wave 
r, ea, 6 – 

f back s photons we 
 to be 100 A ( , bunch 

on 10 psec 
. This 

he light 
n the cavity. According formula (3) this 

give otons per one collision.  

ONCLUSION 
We have considered three schemes of Roentgen light 

sources based on free electron lasers, back Compton 
scattering and energy recovery technique. In spite of 
apparent complexity these schemes might be useful for 
small multi purposes facilities. 
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